Fish larvae of 20 dph showed higher Se concentration (9.5±0.2 μg/g DW) with the Se-30 enriched diet than with the control diet (1.3±0.3 μg/g DW), but there was no significant 31 differences in the composition of polyunsaturated fatty acids which significantly affect larval 32 growth and development. Therefore, the feeding of Se enriched rotifers enhanced growth 33 and development of the red sea bream P. major larvae. 
Introduction

38
The rotifer is widely used as an initial food source for marine fish larvae with small mouth 39 size in aquaculture, but in the wild copepods are main food source for larvae. The nutrient 40 profiles of rotifer and copepods had been analyzed, and it was found that the rotifer showed 41 considerably lower level of minerals than copepods (Hamre et al., 2008a) , also than fish 42 requirements (NRC, 1993) . Among deficient minerals, selenium (Se) concentration of 43 rotifers (0.08-0.09mg/kg dry weight, DW) is about 30-fold lower than the level of copepod 44 (2-5 mg/kg DW) and 3 to 8-fold lower than the Se requirements for juvenile fish (Hamre et 45 al., 2008b; Penglase et al., 2011; Ribeiro et al., 2011) . Se is the component of the enzyme 46 glutathione peroxidase which has the function of protecting cells from oxidative damage (Rotruck et al., 1973) and is an essential trace element for health of vertebrates including 
54
Se supplementation of artificial diets is known to enhance growth and development of 55 rainbow trout Oncorhynchus mykiss (Hilton et al., 1980) and grouper Epinephelus 56 malabaricus (Lin and Shiau, 2005) . Selenomethionine (organic Se) is a natural food source 57 of selenium and has higher bioavailability than the sodium selenite (inorganic Se) for
58
Atlantic salmon Salmo salar (Lorentzen et al., 1994) 
where N is the total number of examined larvae, hi is the cumulated mortality by i-th day, K 118 is the number of days elapsed until all larvae died due to starvation. Table   170 2).
171
Se concentration of fish larvae ( This study showed that a selenium (Se)-enhanced diet promoted growth and development of 180 red sea bream larvae ( 
218
Moreover, the ratio of DHA/EPA is regarded as a significant factor for optimal growth and 219 survival of fish larvae and juveniles (Watanabe, 1993) . As the fatty acid analysis of rotifers 220 and larvae showed that there were no significant differences in the EFA composition Values are means±SD of tetraplicate observations (n=4). Asterisk in the column presents significant differences between different feeding groups. Values and asterisks in each column respectively present means±SD and significant differences (P<0.05) between two different diet regimes by tetraplicate tests for rotifer and fish larvae (n=4). Abbreviations: nd=not detected, UNK= unknowns, PUFA=polyunsaturates, DHA=docosahexaenoic acid (22:6 n-3), EPA=eicosapentaenoic acid (20:5 n-3) Figures   Fig. 1 . Five morphological characteristics to estimate larval growth and development.
Abbreviations are defined as followings: TL, total length; SL, standard length; HL, head length; ED, eye diameter; BD, body depth. (a) non-enriched larva (6.1 mm), (b) selenium enriched larva (6.8 mm). 
